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Abstract of JP71 81 403 

PURPOSE: To provide a method for 
manufacturing an M* N electrostrictive actuated 
mirror array without using a multiplayered 
electrostrictive ceramic structure. 
CONSTITUTION: An actuated mirror array 200 is 
provided with an active substrate 15, M* N 
electrostrictive actuator array 28, M* N hinge 
array 8, M« N connecting terminal array 6, M* N 
mirror array 24, substrate 30, M* N transistor 
array, and M* N connecting terminal array. Each 
electrostrictive actuator of the M* N 
electrostrictive actuator array is separated by a 
trench, and this is provided with a pair of second 
electrodes positioned on the upper and lower 
surfaces generating each first and second upper 
surfaces, and pair of insulating layers 26 
including the second electrodes on each first and 
second upper surface. Each hinge of the M* N 
hinge array is provided with a smooth upper 
surface and a lower surface having a projecting 
part 23 attached to the upper part of each 
actuator. Each connecting terminal of the M* N 
connecting terminal array electrically connects 
the first electrode with the active substrate 15. 
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(54) [36W©*»] »lyXfAI:fflt>5tl^7^faI^T7H55-7H 



(57) [£»] 

[B«] #1*^53, yy-ffijig^^-ftc. MXN 

t!t&S«15i:. MXNti7J'fiI-3'7K2 8 
i, MXNt>i?7W8t, MXNgfjgg^-3^7 
K6t, MXN37-7W 2 4t, S1S3 0£, M 
XNh7>yX?7WtMXNM?-SWW 
MXNiiffl^m^7^?o.X-^tthU>9 1 

fc«k tenant, ssi, »2±*aBtft**-i-« 

2±«SfflSJ|L. 5B2«*££tlH<f0B»B2 6§ 

«*, MxNt>5?7wsKffirraftt>3?B¥»a 

±«aHfttf#7^aX-*±lKfc]RtfttSnfc&ie 

*2 3*rr*T«awi*fcjiftan. mxni@©& 




TfcfiWHS'XxA (optical projection 
system) l;ffi^5£ig©MXNiI7^f aI-fT7 
F39— 7W (electrostrictive actuated mirror a 
rray) (M£N«K$re&0. MHSift^lBjt^fTLfc 

t557?9x-A (ceramic wafer ) ^Uif-TaXr 

(b) ttB-fe75 5/3>Sx-A©TS*H±C-£©M 

x-/\©±g&iffl±tC-£©MPgTKM2ft, B-©* 
t££l-T5 2X (M+l) i©S2ttt*5iS:3 2x 
(M+l) JB2««-fey hft»*f*X^y^Tf*-3 
T, tr|tB#*ffl2X (M+l) floS2liBIW:i 

M2tl5^, »»Lft=Offljg2*«*^*. fSl 

(c) *K (substrate ) , MxNh7>yX^5ft 

-f£ M X NflCSSBfcS'-S 7\II^ S&SM X NSHBfc*- 
3 7NI/7 K S-g-toigftSS (active matrix ) ±fcfld 

ex^t" (b) \z£?rmznfcmm-t7 5.yz<y 

(d) WMI-rXry^ (b) S^Uf^ (c) C 
J;^T*13n£2x (M+l) «©JS2*tt«£tH: 

(e) 2X (M+l) IH©f&2«g£#tIlWe-fc5 3v 
?*xW\©±*lliIiSaM*a»fi«©±«fc7* h- 
I^X7V7'*y#-fe^;*>I- (photoresistive necke 
d segment ) £l«T3Xf -y^S^T, I5BB&*© 

-^©»i««fcft*^*na-^©i»s-r*»2*s 

(f) #^©Mf@© r-V>?«, -M©flW*itTFBP 
SHS^*, -^©ig2*«fflfe^cfcfieu *©* 

4>7-r >nra-©?!i©s i *«©f'C>7-f >*±y;ps 

fl© hi" i^SftaMM' ht»riH-*xer 

y7*<h, 

(g) MB7*hl^X7V7*-y?-fe^>r-£BfcS 

(h) MEXxyT* (b) , (c) , (d) , (e) , 
(f) (g) te±-3T»«SftfcltE-fe55yi> 



0 ^¥7-18 140 3 
2 

|?i-A«)J:Sail:. hb oT#8l3tt3|?S 

tfSn«£iB« (protrusion) S#f5T«aHt±« 
^ffi^&*fIffi$ftfcMXNi@©t>v^eft:3MXN 

(i) 3 7-&#^©MXN1@©t>v'©±^Ht'^ 

(J) MXNtS5 7-7WSJB/StS»;»l:. 1« 

[»#B2J fJfaMXNfi©||l*ffii:f;iSB2x (M 

+ D «©$2«stt. sr«*tt^jR*fflE-fe73y 
- /\©flwn±asaH*.trrFassffl tx/t v $ u 

>^ (sputtering) Lfcifei:. 7*hUV^97^-7j 
?£ (photolithography method ) £fflt^T, 3fS©Sffi 

1-511*5 1 C«©«IE7i'5 1 n.X'f f*; H3 5-7V 

>9 1 tC*(£$n&N-lf@©Shk>5 1 -fe-7ha, I? 

*mtd!$0tg^7y-7^li"T--y H55-7KOU 
»*& 

>^IT, #*©MXNt>^©±ffi*S!C«Sn«> 

ffaI'ff5'H57-7KmT4SCtS»i 

iI7?faI-ffyHS7-7H (M*«fc«NB8 
»T?*D, MiJg»77ft£¥fTLfc7l^©^J©£#$t 
SSU NH*¥*lRlt¥ffbfctT©^#ftS«->«rS 
f) r$>^X, *E7ffaI'ff?l'37-7K 

MxNjH© !-7>yX?7Hii»'MxNK 
7 *-3^7W&£tftB»*fifc, 

fcSli7j|r^¥fTT&SHft©MB£WT5-M®!g 2 

«s*«tt;-*f©iaHWs^*, wE«sastf©±iBs 

iSH±SSaStSiibfc, -#©««3j;tfJ^ffl£ 

1 ±j»SBft*T*iB 1 7?fal-f>^« 
£ ft 2 ±flKHS«T6» 2 7 * 5^ > i 
SifcU ftlB#jlll»iT^iSffi±fcftgU &*© 
SI2«1ftt?gl±«gHtjB2±a5gliitffi«L. tata 

1 SBl*«tt;jB2giB©»»S«E«L, |(riB$2««©« 



(; 

5 

mmm i *&xm 2 ±w>mmmm?z>Mx n<i©h 

Hi, 

tfSn«&fi»£#f *T«SiH&£*flM.*MxNfl 
©fc>v (hinge ) A^S5MXNt>y7Hi, 

fcjgliT S © tffl V» 6 ft* M X Nfl©»«* - 3 i-Mfi 

#*©MXNfl©t>i?©±a$«ffilC#43xtt£>ft.5M 
XNIffl3 7-*^j:5MXN57-7H^»^t 

7 ] mm 1 sb 2 «« b. 
mm ^zf-Aizm^m-tm® 

trsH*B6B«©«S7i'5 1 iX'f7 L yH39-7 

Wo 

7 ffi*©«17? fal-f 7 y H 5 5-7 W . 

[»*a9] wia#^©-M©m2«ffi«, 

M7X (bias) *iOi2AM7XlSi:U#*tf 

JI8iflf(©ftig777-aX-l' f-y H57-7K. 

MfcREl 0] ffigSfgiefft*. #a«^t« (comrn 
on signal electrode ) t LTftfflTSft&MSIvXT- 

a tffi n s e: t aft a t T $ ft s ta«©*^7 * 7 

aI-ff7F55-7K. 

i am 7 x mm t m m 2 w 7 x «g tc m s n 
2/t-f 7x«EB**attiBi- > e»**», fittttsarc 

9IHl©fI7i'f al^f y H3 5-7K. 
[»#B 1 2 ] t9fBfg 1 ««fcff»aftfc«£Ett. * 

©stfcf s 0*©^ 3 1 <t -3 Tiisnf %mt ->xf 

f^r'?FS7-7W. 
[H#B1 3] ffiBffiiBMtt, Kflftj (oxide ) T$> 
S^S&HSft* (nitride ) frttZmSmi'XT- 

a tffl n 5 z t mm trs m e e«©*£7 ? 7 

ll-ffy F37-7M. 

[H*«14] aWEMxN«©t>3?tt. IMklaS* 
ffi&fl 6 ffBfc©SS7f 7:iXi' f? F 5 7-7 W . 

$&> ->x 7- a \zm k 5 c k mm ttm mm 6 ta«© 
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[»#Bi6] wea* ©w^-s ^-Mt. iwbib 
nsc t iwb#* ©» 1 *s icgn-r a © lew 

Jtm 6 IB8©mS7 i?7 iX-f f 7 F55-7M. 

[»*B17] f*16&^i^l6©5%©^ 
t* ftjS>— 3 ftfc«jg£^fT5 M x NS^7 ? 7 
ai-f 7 y F 5 5-7 W &5 e: i tf 
S7rjiSWS!vX7A. 
[3BW©B«HfcK9n 
ifl [0 0 0 1] 

[«*±©*m&sf] *mw\mmm^^& ( 0P ti 

cal projection system ) tCPITS fc©"1?\ fltig 
7i'7^-X-l''r y F35— 7W (electrostrictive a 
ctuated mirrorarray) *<trX^©±5&7W"f 

■r-6©fcffl^6n5isi±sft&«js*isicsrrs. 

[0 0 0 2] 

m*<D&m ^*©^©H7^7^X7°l/-v-X-r 
A©31s, JfcSltSv'XrAB^SHlSTrRHHbfT^ 

a? a*IMHl5/XyAfc*V»TB, 5>X>5&W3ftfc 
3614, MXN7?faX'fT7F57-7H 
(CJ%-tcra$ftS*i, COt*, fc*©S5-B#4 

oelectric ) (electrostrictive) ©«fc 

5t£X\/& Fn7^X7W (electrodisplac 
ive material) j^SftOSS. 
[0 0 0 3] &*©3 7-^&KW3ftfc?Bi, IP 
(aperture) C&MSftS. ©7^?a 

©5 5-©ffijfef»atttt!5«SJISft, ClfttJ:-3Tft5 
5-*»6S»3ft&3t©iBiS*qElSSft*. ^^r©H*f 
Sftfc3t©«B«»*jeSftStf»^, #*©3 5-«>6 

K»aftT»p&aa-r5?t©*ii^baftT, *©» 

S*tHfflS3ftS. HP£ai;T3K©*i*U»Sft;fc3e 
tt. K*fI/>X (projection lens ) ©±5&a«&3t 
^S» : &ffiUTSItX;5"J-> (projection screen ) 
^£j*Sm:$! (image ) £7y XTV-fS. 
[0 0 0 4] [Sq 1 t«, "PIEZOELECTRIC ACTUATED ARR 
49 AY AND METHOD FOR THE MANUFACTURE THEREOF " t^o 

#fc|g^$nT^SMXN7^7a.X-l'7 1 -7F3 5-7 

v-i 1 0 o©»rHia**3S3ftT^aai. unaiBftSR 

(active mat rics) It, MXN7?faI-^7W 

4 (fl^tf, 40, 40' , 40") t, zn\z%mr 

5MXN57-7H7 (#!*tf. 7 0, 7 0', 7 
0") *±WyrxNI»S8Bii'-3 WW 9 (^Jx 
a, 9 0, 9 0', 9 0") t^TMtNBl 
STabS. #^©7i'73LX-^ 4 0) HLh 

5» flfgH4 6, T«gffi4 7*±«-^ffl^iS4 8a I 



(- 

5 

4 8 bftt'S-g-*, -Wll/i' hP^VxTV-v-:/ 
W4 2 a, 4 2bt, -^fflXH hnf-f X^k- 
■>»4 2 a, 4 2b©ftflM4 8 a, 4 8b_hfc& 
««gI>fc-5tt©S¥Sffi4 4a, 4 4bi-M©Xl/ 
?hPT-fXyi/->^a«42a, 4 2b£©J&V>fc* 
fcftffbfc*afl*t1f4 3*^tr=S^SB#|jfi (bimo 
rph structure ) Sfit^LS (^T©7^?^.X-^ («SJ 

4 0, 40' , 4 0") \t*nm\zn~r$,z,<n 

[0 0 0 5] lHhnr-fX^-y^W4 2a, 
4 2bH, JEEStlM (WxH*. leadzirconium titanate 
(PZT ) ) Sfettm^tlK (M*Jf. lead magnesium 
niobate-lead titanate (PMN-PT) ) <Dk3UXUfh 

[0 0 0 6] 7i?5 1 iX-^4 0<»T^ffi4 7ti, 16 
ft££l tSLTViSo S7-7 0S7??aI-3'4 
0©±«aiS4 6C^3n5. SB**-5:J- 

[0 0 0 7] #a#^S4 3i:SPmS4 4a, 4 4 

b to*n«c«£E*tcwinann«, ■«is©*v>«ic 
ffiBanftxw mh^xtv-; yyyammmn 

&«EEO«ttfcJ:'3T»afc&lftIt*»aft«!K53. 

[0 0 0 8] "ACTUATOR ARRAY AND METHOD FOR THE MA 
NUFACTURE THEREOF " t^i^C^ffiS+Tr&S* 

•>X T" A fcffl V> -5 &»©M X Ni@©X ]✓ ^ h □ x y X 7 
!✓ ^7 7 £ rPa X-f J- y H 7 U-f SfifrT 5 

[0 0 0 9] (1) M|B©f&l**tt&lll«i, M+l 

^sy^ttjgsjgjsta^xy^-cas^T, Miami « 

>^«H«»VJfc*t<fc1HL,. (2) ^gt73-7? 
yS.y — (composite ceramic wafer ) £^-5 

xr^t, (3) wmu^WL r>^ 

(sawing) ) Sffl^T. /fc¥^|fO^-fe©raii&*^T 
*tt&RS#5R-©EIIfc&RU (4) Sg2«£14 

^m^mmt^v-y-ft, (5) mxn{@©xu27 h 
(c xf?^ (3) iXT-yT" (4) *6»*an&^ 

[0 0 10] £1 2 Wftttefttt. &*©£fiS 

3ft&7^aX-f f*; H 5 9-7 W T£Sff^«® 

43) t&mmm (has. 4 4 a, 44 f 
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b) tOTfflViS. 

[0 0 11] MXNiOIl/JhDf-fX71/ 

— >^7 £> fai-^ 7 w-Y s»js-rai(na*sft £ t 
tt#<©wgja«»»-3&. s-f. ^sn&7^5 i ax 

Sn&^jgxe (sintering process ) 0$>Wi\zm& 
>^*»*LK:<H©-e, ^©ISH, lEfita^©7^ 

j 7^x-^©^fcfT^t'<<a5o wiasstfetta 
Rffii, 2 5 0° h±) -pbassb 

& (Pt) aftlt*73>9A (Pd) ©±5ftiWWtS*r 
«*tt©***H#^snsi^3£T*.&. $5 
t. MXNjH©xl/i7 r-n7^X7 p l/-'>^7i79 1 3.X 

-^7WB, v-^yy) £ 

ffl^T«jt3*U>©T. MXN{@©Xl/i? r-DrVXT" 
U~~>v r 7^5 1 ^X<7-y rU^-CKiitCiS^T, 0f 

? fct>HIE*«#3. 
[0 0 12] 

±agM«, *M*Sfe95yf*IJ6efl^"ft. MX 
NtS7f ^al-f ?!» H5 5-7HS81t**tt 
SjMrt-ftCtT 1 ** <MtNJi*ftt?*D, MB7k 
-f ©*e*lRjt¥ffl/&?iJ©^#:|fe*S*U 
-1 , ©*¥*lR)i:¥fTbfcff©^#:ic*£#*^-r) . 
[0 0 13] #SS?l3©*S©B«tt, KV»S4*±tf«* 

5. 

[0 0 14] 

fc»fc. *36M©-«jfttJ:nH:, MXNSSTd^a. 

i^T7 H3 7-7ws«iirsiPi±an&^aj»ni 

tuSe7jffitt^©Xx'y7S:^£fo 
[0 0 15] (a) ±gESHtTgB 
£ #f 5 -fe 5 3 y 2? x - A £ gS jgt" 5 X x 7 7 s 

t. (b) mm±ys. y^^x-AOTJKaffi Kfc-« 

7 ©mH-ppE5>J3nfcH-©^§SS*TaMXNfi©» 
lf#&&5MXNllti7Wt, taia-b^s-y 

^^x-^©±i5«H±fc-s©iwiH-eBJ!isn&ra- 
©**as*r«2x (M+i) ffl©»2«a*6aa 

2X (M+l) *2«»feyhS»«ra^5 l y^T* 
tjt, #*02X (M+l) fl©»2«ffiaS^fcSS[ 
^^¥fffa-»©lllli (side edges) S^^, ±§E 
^S©Spl7jlB]^MSb&^©MXNH©m 1 SfiB± 
gBSffl^S^^nsi:^, B»Ufc^©fj2«iS# 
*, )81liO'F65'f>ttWILfcjB2tta2<D» 
? Dfc'fflf^v^t^L, (c) IS, MXNiffl 



(! 

7 

mzf-y*? (b) t«fcoTfflasn&IWB'fe55y^5 
i-AftflJtDftWSXry^t. (d) mmmr-Xr-y 
-f (b) ft^Uf'^ (c) l:i-5TJH^nfc2x 
(M+i) fl©»2*«S^tr-fe55yi"?x-/\o± 
iSIS*8t*Xfy^i. (e) 2X (M+l) fl 

©?g 2 mmzmmtty 3 ? wi-A©iKffi$ 

•fei^^>h (photoresistive necked segment ) ) £ii 

■y ? F * > r- ttSit TifSl^Mfi L . Tffl«ffl±^S 

* £ £ n§ -*fffl B«T « £ 2 «S 6*ffltr -5 ttftff © 
±BB£&gU (f) ^©MfflWr-U^tt. —ft© 

«w*±rrF«aiiis^*, =o©82*«©*v>£k: 

tt*U *CDtf»i£f5-f >»ra-©J!l<»MS 1 Mfflf -£f 7 
-f J'fciimftLi^mSOfcVsieoW^-rj'fc- 
SU M2«i:¥fTT> S*77[6]^N-lf@©$£2 i 

Jft'T*;*'ry7'i, (g) Mfi7* h V^f^ 

y7 (b) , (c) , (d) , (e) , (f) *3<ktf 

(g) K±"3Tttaanfcaw&t53yi'i>i-A©± 
2 **s*«i-af6fiw.ti;:mii* 13 ft ft 

t 6&$M x N t >i?7 U~f seMTSX'ry -f 
t, (i) 3 9-£&*©MXN(l©t:>vffl±gBgffl c 
IzmtiLtZZryft* (J) MxNi$55-7H 

[0 0 16] *3PJ3©ffl©fi&Ki;fttt. TfcSSMvX 

v F3 7-7W»fflW^& 
[0 0 17] Sfe MXNh7>^^7W*,J:tfM 
xNPwJt^-St-^W^tffgfjS^i. kffi 

*±rTF«^HS«^.a«s»«, sin &*©£ 4 

-*t©3S2M. -**©»«■*£*. fJfBftSgW© 

«^Bs*-r5M/>5 i fc«fct>T^*fc»ifan. ^© 

fctHfc AoTS 1 ±gRiW£rrsfg 1 7?faX-f 

>tfWStf& 2 ±«gffla#raSB 2 7^ai-f> 
?mt&&tiu m 1 m»iT^igffi±fcfieL, 

©m 2 **B&*Jg 1 ±if HHirfg 2 ±ifgffi±!cftg 
BB^2Sffi©-ffij®HfttBhW>^©MSt-SL, «• £ 
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Mai-nommmur^^^x-^yfWfiiom 1 

tfH 2 ±^*S£Sg-fSMX N<@©*£7? ? al- 
±SB^H £M x Nf@©SS7 ^aX-? ± CIR 0 tf tt 

&tis5!ieai5**TaTassifiisft'«ffliAaMxNfflffl 

k>y*6S5MXNh>^7Ht> 

[0018] mrnmut, #«©7^5 i 3.x-^ft©ii 
1 «***a»fc«Krra© \z&*m* e>n§M x 

7 t, 

[0 0 19] #«©MXN|@©t>v©±gEgHK=&^ 
ftDtfft5ttSMXN1@©3 7-fr£&3MXN5 7- 

7 v-i befits. 

[0 0 2 0] 

[«%*|] KT, *58M©^««l:olriTHlSfi#)iau 
[0 0 2 1] ^MCtSMXNmST^^X-fTy 

K5 7-7i"f©«ep:sB. Hic^an&aD, ± 

(lead magnesium niobate-lead titanate (PMN-PT) ) 
»5S5t7i?Wi-/U0i^M5. -77. ± 
**B 1 l*±lTF(fc6fiBl 2ttJH»*P5V»K¥ffT?» 
5 (MiNttfflgcTfcD, MH7W©Slt#Rli:¥fT 
l/JtW©*fl***«l/, NS7K©7K¥^t¥ff 

[0 0 2 2] 02tC^Sn7cfflD, -fe55y77x-/N 

1 o©Tgra?®i 2±(c-s©^Ps-rK?ijanfcra-© 

*£3©MXNl@©£gl*ffi <W*tf, 13[(M-i+l), 
? (N-j)L 13 [(M-i), (N-j)], 13[(M-i-l), (N-j)]) 

*>sa«MxNjsi«i7u-f 2a»»jsjssn, ±as*ffi 
1 i±ic«. -£©p B iBTaB^nfcH-©*£s©2 

X (M+l) fl©Jg2mH 14(M-i) , 14 

(M-i)', 1 4 (M-i+1), 1 4 (M-j+1)') »5&«£2« 
I7W3#tMSns. -77. i t j US*?*? 
T, ft^M-liN-liO/hSVVftRET?**. 
©2X (M+ 1) 1@©&2ttffi ({&|*.tt\ 14 (M-i)') 

ttsv^csit*iRi^ffLfc-^©fijffl£#-rs. s& 

fc, ft«fflffi2*«ta, ■fe75y^9x-/M 0© KBB 
? 3ffl lft««SS|SlfcHoTESU s^twe* 
3, -77. ^BMXNMlll (Mxli, 1 3 

[(M-i), (N-j)]) mmsii uz&mnzti*, 

P«Lfc=3©» 2 M <«*.«. 14 (M-i+1), 14 
(M-j+1)') S^*. ftKmiSffi©Sil77^©^^7-f 

>«. »aut-o©»2*a©»vs/s©(t»i7'f >t 

[0 0 2 3] MXN|gimffi7i/-r2i2X (M+ 1 ) 
m2mm±-ybm, «*tt, WjfVyif (wotte 
ring) ©±5&*ftT?«»tt*ll Al, Cu, N 

? i) T^:±gKgffi 1 1 *icTF«Sffl 1 2 **«LT# 
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6. 7thVVif7yj- (photolithography) 

[0024] wiBUfcxxy^ctoTffiaanfc-b^ 

3??9i-Al OH H3fc*Snfc±5fc, 
(HAH A 12 03 SfdW7X (glass ) ) SfcJJ 
(HAH Si) #5&5*«3 0, MXNh7> 
yx*7H' (Hw«-f) 33«ktfMXNfl©»«*-5 
W M^a. 16 [(M-i+1), (N-j)], 16[(M-i), (N 
-j)], 1 6 [(M-i-1), (N-j)]) *S&aMXNSHH*- j 

©M xNficog^^- 5 ^ (HAH 1 6 [(II- 
1), (N-j)]) B«5*ffiffisSf»l£flJWT. #*fflMXNB 
0*1«S 0M.H. 13[(M-i), (N-j)]) tH^WtC 

[0 0 2 5] *<0*t. IWaLfcXrv^fcioTJIia 
$n&2X (M+l) ^MS^tffe^Sy^x- 
AlOfflUKU IS- Rfctt (oxide ) SfcBSfc 
if (nitride ) #&&««M2 6^ian3„ 

[0 0 2 6] ^tD7.T-'>^tC43V5T. (M+l)7*h i 

o±ta*Mt6n**», cot*. &«07*i-i^x 

f-f^y?tWVh (HA.fi, 1 7 (M-i+1) ) «S 
i^lflNftSft, -»©»2«* (14 0H) , 14(M 

-i+i)]ta#f*iafti2 6oas»€a*a-f*«». ft 

*¥*^SM*L&#*©=^©iBl«« (13[(M-i+ 
1), (N-j)], 13[(M-i), (N-j)]) 
[0 0 2 7]*fl)Xf?^l:*V>T. (M+l)l@©7 

-£©§P B l©H-©*£££WL!g2*ffi£¥fTLfcM 
«©Mx>? (HAH 1 8M-i , 1 8M-1-1 , 1 8M- 
1+1) *6tt*MM^>?*yhft»*ra. ft 
*©r-k>-? (HAH 18M-i ) (D^by-i >ttH- 
©#l©ail*B (HAH 13[(M-i), (N-j)], 13 
[(M-i), (N-j+1)]) ©W>5-f>i-SL, ft*©hk 
(HAH 1 8 M-i ) (S, -*f©fl]B4 3, 4 4*5 

.ttrFfifcgjBi4 5 t-%.<Dmmr'ftM2n, ^i-©^^ 

2©N- H@©3? (HAH 19 [(M-i), (N-j-1)], 1 i 

9 [(M-i), (N-j)], 19 [(M-i), (N-j+1)]) 

5It7 r-£*t£*. Ett5©N-lfl©mj;£Afl- 

[0 0 2 8] N- lfB©«li^T©Mfi©hV>^±l<: 

|s|— ©figfcfigu ^^©Mfirohi/^icaD-SN- 
fftanfeMfflchV^^rA/ix (N-i) B©p© 

itMijf^H, S«5-15wmiifflO-20(imffl 
«HW!;:*S. MflfflM/^fiirAix (N-l) m 
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>h (HAH 1 7M-i , 1 7M-i+l , 1 7M i+2 ) ffl 

[0 0 2 9] H4*3j;rjfH5tti, fmvitz<r»j7\z. 
±oTj613nfct75y?>)i-Al 0©±gBgffl± 
fcWtt&ft&MXNffl©t>v? (HAH 2 0[(M-i+ 
1), (N-j)], 2 0 [(M-i), (N-j)], 2 0 [(M-i-1), (N- 
j)]) fr6&5MXNfc>S?7l"f 8*J^SnTVi« 
*t. ft*©MXNj@©t>>> (HAH 2 0 [(M-i+1), 

(N-j)]) «Tita±»Sii*<t«3t!jSffl2 3s*raT 

7 «gffi2 2££*. 8jB«2 3©T«ttM'>3 1 (18 
M-i+1) C±D»»*n«»«f5-^fflBftU«:»2 

mn (hah 14 (M-i) , 14 (M-i) mmrz&m 

■ 2 8±tH^fc«*fH-6n5a. t>5?ttUV3E (II 
ght ) fc«H3tia££. *HT5«»x#*->A»6a 
*. H4:feJ;tfH5Bft*, WSBL&X'ry^ti'aT 

[0 0 3 0] f0*fflXT7^tLT, MXNi©5 7 
— (HAH 2 5 [(M-i+1), (N-j)], 2 5 [(M-i), (N- 
1 J)]. 25[(M-i-l), (N-j)]) #6&*MXN39-7 
H2 4H #EI#fttt#Wj:fcK (HAH AO 
6tt 0 , y * U >i^77ft© J; 5 fcfl£*©8«8ffl^ 
T» #^©MXN5 5-lift«©MXNj@©t>v©± 

^y3"J>^t*»V>tf, ffi©i:g&ftB2 lfc»iSa 
ft-5. aSKx t>v©±S8*ffiSX^y^'J>^-T5 

ffi©±«5*B2 llCflMSftSS^KjifgBtf 1 
SO^SIJW&JtEtf&S&Cfcfet, 7Ki£14#«g§ (0 

£XAy*U>^miffl(:JS3fc«# (HAH M 

■) xNfla©t>^tj:-jT«[*snan*«) ts«f 

f al-ff!/ H57-7H2 0 0«Stl5. 
T06£J;tfH7i+, CL©*HaHfe«fc«KfHiaSft>«r* 

[0 0 3 1] ^i|CMXNtI7?f f7 HS 
7-7H 2 0 0(3.. letiSISl 5, MXNIC1S7 
i^^X-? (HAH 2 9 [(M-i+1), (N-j)], 2 9 

? [(M-i), (N-j)], 2 9 [(M-i-1), (N-j)]) *6ftSMX 
N7^?aX-^7H2 8, MXN»t>y (HA 
H 2 0 [(M-i+1), (N-j)], 2 0 [(M-i), (N-j)]) #6 
&5MXNt>y7M8*itJ!MXNffl»i7- (H 
AH 2 5 [(M-i+1), (N-j)], 2 5 [(M-i), (N-j)]) ft 
6S5MXN*7-7K24m fgfjSlS 
15HS«3 0, MXN|@0h7>> ? X^^SaSMX 
Nh5>?X?7W (H/K+Jr-f) iitCMXN« 
m?-5.7-)]s (HAH 16 [(M-i), (N-j)], 16[(M- 
i+D, (N-j)], 16 [(M-i-1), (N-j)]) *6&«MXN 

? M?-iWW6m. &4fflMXNfiOil 
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7?^a.X-? WZ-ti* 2 9 [(M-i), (N-j)]) tt±g|S 
*±tTF«SH3 2, 3 3S#Oi$W3 1, Jgl* 
m (16[(M-i), (N-j)]) , a>d|J^¥ffL£ 
-*fffl«M4 1, 4 2Sft**t«^»2tl (1 

4 (M-i+1) , 1 4 (M-i+1)' ) &&lS-%l<Dm»fg 2 6* 

*£K5*f3 l©±»gffl3 2J4, -*f0OTT4 
3, 4 4*<tCTFi5SW4 5S-&*, 3griESnft:±aSS 
HcDS]I^[B]&WoTMfM/>? (18M-i) fc<k 

o^-fc^n^n, iinfci^T, jgij:flsam3 6* 

®3 7&WT5^2 75'^X-5 1 >^^3 5#£« 
an, 311*11 (1 6 C(M-i), (N-j)]) BT«SJ 
H3 3±t:tiU ©-*f©?g 2 *ffi (1 4(M-i + 
1) , 14 (M-i+1)') tt»l±»^H3 6*±r«|2± 

gH©»#£&ftU HMEiS2«I©— (HBfBHP^ 
(18M-i ) ©Hfflffifc-ScU ^<079fal-f 
>?«»ffl±«*ffl£S«f 3#*©-ft©ttttH2 6 
tt. 2 «■ (14(M-i+l) , 1 4 (M-i+ 

1)') S-^tT. #««MXNlfflt>y (#J*Jf, 2 0 i 
[(M-i), (N-j)]) «¥#&±«*Si*3J;tf£*©MXN 

svm&rzr^x-? mm, 2 9[(m-o, (n- 
j)]) ©±«ic»#w6n*«ie«B2 3srr*T«« 

H2 2fc*t«ttan*. &*0MXN(0©35- (2 

5 [(M-i), (N-j)]) tt#*OMXN«©t>5? MX 
«, 2 0 [(M-i), (N-j)]) ©±«*B2 lCS#JtSn 

[0 0 3 2] £©±5fc£«W::*Vvr, 5 

<DT&%m±.\zmmz ntz7 h l-^ji^ f^a- (ad 

dressable driver) (Hwtfl*) tt. &rS03 5-fcE c 
©fcftfc, #*OMXN«©7i^aX-*fc**#* 

®MxNf@©miwtc*E*EnsDf«.0{cffl^e.n^ 

[0 0 3 3] *^ti:3SS7i'faIl'T7R7 
m2tt«B, BUDSna«JEE (Vb) ©*#;SjiJ|B|--e* 

«*ii»>s-r5iii*®Mafc±-3T«ffi (v P ) 

x-^fcisHT, ttKW&gJBtt. W6, 3 7*H3Bg 

m*-n<Df&2ftm\zmazwtx-iT7>W£ (+vb , 

-Vb) tSl«i«fttfifltE (Vp) t©s,v> 
£©gfc«fc-3Tffc«T3. H8fJ*»W©MXNfl©« 
S7i/fal^ff7 FS 7-7 W 3 0 OfflilgSS 
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Lfcfc©-e*S 0 
[0 0 34] 

F3 7-7 w-f ssafi-ra* jsfesjift-ra - tare* 

[0ffi©fg¥&i!JBJ!] 

[HI] *5!BJ©MXN*S7^7 i ^x-fx-y 
7 W £S3IT3 O fcfta tffljlta n*-fe 5 3 y if 9 x 
? -AftjSrf<WIHT*4. 

[H2] HiTf*anfc-fe75yj">x-/\©T«sr; 

±»^ffl±fc»l*J:i;SB2«7W*i»j«Sn&!K 

[03] H2Tf*L&*©««fe*-r««|gTf*5. 
[04] 03T*Lfct>©0#®t£I^T#®0T& 

[05] 04T*Lfc ; b©©Sifffi0'rab-5. 

[06] 04-r7KLfct>©©&©t£I^7KT§MI0T& 
5. 

? [07] 06TSLfcfe©©SlTffi0t?$>S. 

[0 8] *BH©MXNE**J:tf*£7*5 1 3.x>f'r 
s> H57-7W©»ffflBn?»*. 
[09] ft*©MXNXl^hDfVX7>-v:/7? 
fal-ff? P35-7 W©»rBBnr**. 

[^©.iKWJ 

6 

10 •fe^Sv^x-A 
1 1 ±SB«B 
1 2 TBK*B 
') l 3 TM, Nl fBitBfti 

14 01] H2SH 

15 te»)Xte 

16[M, N] «**-3^ 

1 7 CM] 7* hVVKT-jttyZMfttyY 

18D0 hk>^ 

1 9 [M, N] ft 

2 0[M, N] h>v 
2 5 [M, N] 3 7- 
2 6 Hfiftli 

? 2 8[M, N] 7^?o.X-^7W 
2 9[M, N] i!7?faI-^5 7- 

30 mm 

20 0 MXNtiTJfal-ff? F57-7W 
30 0 MXNlS7?faX^fyF57-7W 
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